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Ton ldunson
Divieion of Oil , Gas and lt ining
355 l{est Hort}r Tenple
3 Triad Center
SaIt  Lrake City,  Utah 8418 0

ifuly 22, 1991

RE: Drilling Progran

Dear l4r . l{uDEoB;

I an rubnittiaE the Enerded Undergrouad Dritlins proErlralfl prepafed
by Earthfari Engineering coEpany a.s the Co-op Miniag CoBpany propoEal
to belp d.etermine the ErouBd water level belor the Bear Canyoa lliae.
PleaEe rnatch this Eubml"ttal '!|ltb ptate D-1 thEt you presetrtly bsve
with the original Eubnittal to sbow the hole location, as I an unable
to senal the Plate over the feri.

YourE Truly,

llendell Owen
Resident Agent

tu
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Cc{p Mining Gompany

Underground Drilling Pragram

Co-Op Mining S+rnpany tCo-Op) proposes an underground drilling program for the

FurFose of characterizing the graundwater system underlying the Bear Canyon Mine, This
drilling is proposed to be eonducted in two phases. First, a single pilot hole will be drilled ts
identiry the subsurface conditions and the depth to groundwater betsw the mine. Second,
lf water Is encountered, three additianal hafes wilt be drilled to funher characterize the
groundwater conditlans below the mine, AII of these holes are propo$ed for locations which
will be accessible during ths anticipated life of the oFeration.

Co-Op invites representatives sf the Utah Division sf Oil, Gas. and MTning tDivisionl
to observe the drilling activitr-es and to participate in logging of the hotes. ln the event ttrat
the Divisian wishes to participate, Co-Op witl notify Sre Division one week prior ts the
csmmencerneilt of the drilling actrvities.

Fhase_1

The first phase of drilling will consist of drilling a 1 -718* diarneter bsrehote from the
floor sf the mine at location F-l {see plate 1}. The floor sf the rnine is located on the base
of tfie Bear Canyan Searn at an approximate elevatron of 7,545 fuet. PreviorJs drilling fqr coal
exploration, conducted by C*Op, has identified thatthe Bear Canyon Seam is approximatety
80 fest above the base of the Blackhawk Formation- BasEd orr tlre data available tDoetling,
1 97O, end USG$, 1 gB l l.. the $tar Foint Sandstane in the mine area is between 350-45S feet

thick. In the Deer Creek Mine, approxirnately 5 miles to the sousreast of the Bear Canyon
Mine, the $tar Point Send+tone con$ists af an interbedding of mudstofle afid sandstone of the
Star Falnr Sandstone and the underlylng Mancos $hale. I he rorrnafion sontarns two
mudstone tongues and three sandstone tsfigue$, Accsrding to $pleker {19311, the three
sandstone tongil€s are the $pring Canyon, Stores, and the Panther, In the srea of the Deer

- ? - -
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Creek Mine, tha $pring Canyon tongue is BO feet thick- lt is underlain by a rnud*tone tayer

aFproximately 4O feet thiclc Ttre Stores tongue varies from 60 to 8O feet thick acrsss tle

propefi. 'llhs 
$tsres tongue iE urrderlain by a eecond mudstong layer which varies in

thickness across the mine property" rangfng frorn 40 to EO feet- The Fanther tongu€, which

is the least irnportant hydraulically, rnnges trom 140 to 1 8O feet tftick. Aecording to Chuck

Zemborski Ef UF&.L tf ggl). little water is found in the Panther tongue and it generally acts

as a draln for the overlying tangues-

It is currently anticipated that the initial hole will be drilled through the entire thickrress

of the $tar Point Sandstone to the tsp of the Mancps $hala Forrnetion, Therefore, the

anticipated depth for this pilot hole wsuld be approxirnEtety 52O feet or to an elevatron of

7.025 feet. Accordlng to the potentiornetric surfece prepared by Montgpmery (1SE1l, the

depth to water, if encountered, is sntieiFated to be approximately 235 feet below the mine,

t

Drilling activities will be csnducted u*+ing an underground drill- During the drilling,

water and cuttings will be cslleeted at the surface of the hole. Occurrence of water in the

subsurface wilt be evaluated, during drilling, by measuring the relatlve difference of injected

water and retrrrns flow st the surface. tt is planned that the amount of water and rate of

irrjectian will be monitored by use of a totalizing flow meter on the drilt rig and the rehrrn

flaws will be collected by sa*dbagging eround the hole and diverting tfre water to oile Foint.
A portable flurne will be installed to ffieasure the relative chenges in the refurn flow rato from

the collected flow. Co-Op Frspo$e$ to r*ithe EanfiFt.l( Engineering, [nc. (EarthFex] to log the

well and to monitor t}e water return$ et tlre surface- Any changes in lithology and water

inflows to the hole will be recorded and reForted,

During the drilllng, several zones will be tested to determine tfie hydraulic head and the

aquifer characteristics, These zoftes will be the thrile anticipated sndstsne tongues. The

proposed drilling wlll be conducted to the fir*ct rnudstone fayer or ro a depth of 1O0 feet ints
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Underground Drilling Frogram
July 20, l gg 1

tlte $tar Point $andstone. At this point, head and hyclraulic testing will be conds€ted in the

Spring Canyon tongu€. Fotlowing the testing of the $pring Canyon tongue, drilting will

contlnue to the second mudstone unit or a depth af 200 feet below the top of the Star Foint

Sandstcne. where head and hydraulic testing will be conducted in thE $tores tongue- This

witt be foilswed by drilling thraugh the Fanther tongue to tJre top of the Mencos Shale where

head and hydraulic tssting witl again be conducted.

The head end hydrauiie t+sting will be conducted by removing the drlll steel from tlre

hole and tfre hsle will be blown with air to clean aut any cuttings and ts evacuate the water

from the borehofe, A 1-1/Z-inch diameter pneuffafie pasker will ba lswered into the borelrsle

on a 3/4jnch flush-iolnted drop pipe, This packer will be set, by inflating with compressed

air or nitrogen. at the top of the Star Paint Sandetone, isolating the upp6r sandstqre leyer

frarn the overlyrng Elaskhawk Formation. A O ts 1O psl transducer will be passed thru tjre

packer snd will lscated Ft a depth t 0 to ?,0 feet belsw the bottam of the S/4-inch drop pipe,

The recovery of the weter level in thre borehole will then be recorded to deterrnine inflow rate

to the borehole. rhis monitoring is anticipated ts cpnsrst of taking readings at the tirne the

packer is s€t, at the end of shift, and at the start of shift the next day. If the well recoveqf

is very slsw, thig rnonitoring ffiay take longer.

Fstiowing the deterrnlnation of static water level, a determinatisil of the hydrauliC

characteristie$ of the speeific tongue wilt be conducted. A set of slug and bail tests will be

conducted in the bsrehsle. A sfug test consists of rapidty raising or towering the water level

in a well and tiren msnitsnng the recovery sf the water fevel through tirne- Although this is

oflen €Gcomplisfred by raFidly irnraducing or withdrawing a knswn velume of water to or frorn

the well, sugh rfiB$rods re$ult in either dilutisn of tfre well water or the need for proper

disposal of pst€ntirlly contaminated rryater, respectively. Thus, slug and beil tests will be

p+rforrned during this InvestigaUsn by use of a 3t 6 stainless *teaf bar {referred to harein as

a slugl, When the slug is rapidly lotrered into the water column, th€ water level rises abruptly

P .  E 4
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Flug test Fortisnl- Hapid withdrawal of the slug after the water level has recovered and
stabifized causes lfre water level to drop abruptly {bait test portion}.

Two slug lengths can Fotentially be used (one five feet and one ten feetl in the testing-
The selection qf slug length will be dependent on ttre statrs depth of water in the borehsle to
ensure Gotnpl€te subrnergense of the slug and the height sf the roof absve the csllar sf the
bsrehole. Both slugs wilt be 1/2+'nch in diameter. rhe frve-fost long stug displaces 0,007

cubic feet of water, and the ten-foat long slug displaces O-O I 4 cubic feet sf water. These
displaceffients correspand to inltial changes in the water elevation in the 3/4-inch diameter
drap pipa of apprqximately 2-28 feet and 4-67 feet, respectively.

A pressure kansducer wittr afl operating pressure range sf 1O paunds per square inch

{23' 1 feet of water} will be used to ffieasure vuater lavels during the slug and bail tests-, Data
derived from the transducer witl be recorded by a rnodel 21X Micrologger manufactured bv

Carnpbell Scientffic. The micrologger will be programmed to record water{evel changes to

within 0,001 foot at pither sne-half or ene second intervals depending on the respsnse of the

aquifer-

As de*cribed in the placenrent of the packer, the pressure transducer witl be lowered

inta the borehole to a depth that was 10 to ?0 feet helow tha lowest point of the 3/4-inch

drop pipe but wlthin the depth range qf the trfril$ducer- The slug will then be rapidly lowered

ints the water column in the monitoring well-

The wfiter lerrel responss to the slug will be uollected by the mlcrologger- The water-

levels dl$pfgy€f, Fy tns rnrcrologger wrn n6 Bxarnfnetr rs tTlonnor ueng.s 8nd thF Frogr€ss or tne

test. Each test will be allgwed to proceed until the water level recovers to at least 95% of

lnitial urater level.
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Following Gornptetion of the slug test {iniection of the slug} and stebilization of the

water-level, s bail teEt {rsrnoval of the slug} will be perforrned. Hence, a minirnurn of rwo

teste will be condusted in each well. Where recovery is rapfd, addidonal slug and bail tests

wiil be performed,

Data recorded in the field will be ransfered to diskette and anatwed using a recently

published rnicrocomputer software {AOTESOLV?il', Duffield and Rumbaugh, 1989}, which aids

in the analysis hydraulic d€ta. The AOTE$OLVri' eoftwere utilize-s the analytical rnethods of

Bouwer and Rice {1976}, which determines lrydrfiulic csndsctivrty for wells penetrating

unconfined aquifers, and Cooper, Bredehseft, and Papadopolas {1971}, which determines

hydraulic Condsstivrty fsr wells peneuating confined aguifers-

Fqllpwing the cornpletion sf tl-re aquifer testr'ng. the packer and test equipment will be

removed from the borehole and tfre bsrehole will be advanced to the next tongue of the Star

Point Sandstane-

In the event that drilling problems are encsuntered, Co-Op will contact the Division to

dlscuss the problerns Encountered and to determin€ an altemativa cqurse of Ection-

Following completian of the drilling, if groundwater is encsuntered, the hole will be

eornpleted with I -ineh I.F. threaded PVC pipe fr+m the floor of tha mine to the bottom of the

msst prsductive tongue of the forrnatio*- the lower 2O feet pf the hofe will be compteted

with a No. 10 slot $creen-

As the $ter Paint $andstone is snticipeted to be e competent formation, the completion

will cunsist of a flush srrrface +asing sn{ will be sealed with s neat csment only in the top 20

te 30 f+rt. This ++rtre;t r+tl witl b+ tr bsth Frsvrinf natarial fimt tha rnine fram tnturt*g thr

well and ts prevent damage ts the wHIt resutfing frorn floqr heave frorn tlra mlnlng operation.

Sementing wiII he acusrnplistred u+ing a cernent basket placed on the t {nch casing at least

,j- s -
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2o feet below the mlne floor, The neat Gernent will be tierned via e 1/2-inch trierne line until

return of cement is observed at the surface of tlre hole-

Fhase _Z

lf water is encountered during thc Fhsse 1 drilling, Co Op proposes to drill tlree

additisnal holes, The Iscatisns of thesa holes ere shown a$ D-?, D-3, and B-4 on Ptate 1 .
These holes will also be drilled with a 1-7l8-inch diarneter drill and witl be monitored by

EarthFax fsr litholcgy End water inflows- Ttre holes will be advanced tq a depth at least 50-

feet belsw tJre top qf the sfilturated zone- Campletion af the holes will be eimilar to well E-l,

with t -inclr l"D. threaded PVC pip€, a flush surface casing, and a cernent seal in the top 2O

ts 3O feet of the hole.

The four wclls uuill be samplerJ fnr w*t4r qr-rality r-sing a bailcr- Eailing will eor'rtinue

until subsequent bailers yield similar results sn FH, conductivity, and temperature

rneasurements prior to ssmpte collection. fhe water eualrfy Sararnetere to be anallzed are

the baseline tist sf pararneters presented in the Bear Canyon Mina M&RP- These welts witl

be sampled on a quarterly basis until baseline conditions have been identified.

To assist In tlre determinatfon of aquifer characteristics, slug tests wilt be conducted

in each welf- This testing wilf consist of injection test$, wher€ a slug sf known vafume is

injeuted into the well and the subsequent rise and recovery in the water level of the well is

recorded, The water level will be recardsd using a dataloggar arrd a O-1O psi pressure

tfsnsducer- These data will then be reduced and analped using the appropriate method of

either Bower and Hiee {1976} or Cooper, Bredehoeft, and PaFadopulos tl 967}. This

infsrmatlon witl be used with the develaprnent sf a potentiorileffic rnap to provide a

determination of the direetisn 6nd rst€ of groundwater flow"
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As Fart of tlre second phase, the elevation of the Big Bear and Birch Springs wlil be

determined- Additionallg tfre stratigraphic section where water at the springs originates will

tn rJntnrminnrl rnr{ r r:r:rrnlrtinn nf thn drpth nf rnmtrr 6pa364rrlt0r0d in t}to cubourfnoo urill bo

conducted' This wili assist in the determlnation of t}te connection of the waters underlying

the rnines wittr the spring flows-
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